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QUESTION 1 [25 marks]

1.1. Choose the right answer:
1.1.1. Which of the following is not an example of discrete variable? [2]
A. the number of students at the class of statistics.
B. the number of times a child cries in a certain street.
C. the time to run a certain distance.
D. the number of buildings in a certain street.
E. number of educated persons in a family.

1.1.2. Which of the following is an example of qualitative variable? [2]
A. the blood pressure level.
B. the number of times a child brushes his/her teeth.
C. whether or not someone fail in an exam.
D. Weight of babies at birth.
E. the time to run a certain distance

1.2. The following table shows the number of hours 45 hospital patients slept following the
administration of a certain anaesthetic.

Class Interval | Frequency

1-5 21

6-10 16
11-15 6

16-20 2

Total 45
From these data construct:

1.2.1. A relative frequency distribution. [2]

1.2.2. How many of the measurements are greater than 10? [1]

1.2.3. What percentage of the measurements are between 6-157? [1]

1.2.4. What proportion of the measurement is less than or equal 15? [1]

1.3. Cardosi et al. (A-12) performed a 4 years retrospective review of 102 women undergoing
radical hysterectomy for cervical or endometrial cancer. Catheter-associated urinary tract
infection was observed in 12 of the subjects. Below are the numbers of postoperative days
until diagnosis of the infection for each subject experiencing an infection.
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Use the data above and find the

1.4.1 Mean [2]
1.4.2 Median [2]
1.4.3 Mode [2]
1.4.4 Range [2]
1.4.5 Variance [3]
1.4.6 Standard deviation. [2]
1.4.7 Coefficient of variation. [3]



QUESTION 2 [25 marks]

2.1. Provide four non-probability sampling methods [4]

2.2. The Namibia Statistics Agency (NSA) wants to estimate the rate of poverty among the
households in Namibia. How large a sample should be taken to be 95% confident that the
error of estimation of the poverty levels does not exceed 0.05? The true value of p is expected
to be near 0.17. [6]

2.3. A pharmacy store manager Ministry of Health and Social Services (MoHSS) is concerned
that sales are being lost due to stock outs while waiting for new stock of morphine liquid. It
has been determined that demand while waiting for new stock is normally distributed with a
mean of 15 liters and a standard deviation of 6 liters.

2.3.1. The manager would like to know the probability of the demand below 20 liters during
stock out. [5]
2.3.2. The manager would like to know the probability of the demand exceeding 20 liters
during stock out. [5]
2.3.2. If the manager of wants the probability of demand during stock out to be no more than
0.05, what should the reorder point be? [5]

QUESTION 3 [25 marks]

3.1. Define the following terms:
3.1.1. Estimator (2]
3.1.2. Estimate (2]

3.2. The activity values of a certain enzyme measured in normal gastric tissue of 40 patients with
gastric carcinoma has a mean of 0.718 and a standard deviation of 0.511. Construct a 90 %
confidence interval for the population mean. [5]

3.3. NHP collected data on a sample of 301 women living in Windhoek. One variable of interest was
the percentage of subjects with impaired fasting glucose (IFG). In the study, 24 women were
classified in the (IFG) stage. The article cites population estimates for (IFG) among women in
Windhoek as 6.3 percent. Is there sufficient evidence to indicate that the population of women in
Windhoek has a prevalence of IFG higher than 6.3 percent. [10]

3.4. The following table below provide data on chest circumference (cm) and birthweight (kg) of 10
babies.



X(cm) y(kg) x° ¥y xy
22.4 2.00 501.76 4.00 44.8
27.5 2.25 756.25 5.06 61.88
28.5 2.10 812.25 4.41 59.85
28.5 2.35 812.25 5.52 66.98
29.4 245 864.36 6.00 72.03
29.4 2.50 864.36 6.25 73.5
30.5 2.80 930.25 7.84 85.4
32.0 2.80 1024.0 7.84 89.6
31.4 2.55 985.96 6.50 80.07
32.5 3.00 1056.25 9.00 97.5
TOTAL

292.1 24.8 8607.69 62.42 731.61

3.4.1. Calculate the correlation coefficient between the chest circumference (cm) and birthweight
(kg) and interpret your results.

QUESTION 4 [25 marks]

4.1. Provide three basic components of population change.

(6]

3]

4.2 The table below presents Number of births to women of Namibia in urban and rural
areas in the 12 months before the census, obtained from the 2001 Population and
Housing Census of Namibia (Source: CBS, 2001 Population and Housing Census).

Age of Number of Women Number of Births
Mother | Urban | Rural Total Urban | Rural | Total
15-19 30482 | 72509 | 102991 1277 | 3901 | 5278
20-24 36109 | 51993 | 88102 | 3827 | 8137 | 11964
25-29 36319 | 40160 | 76479 | 4389 | 6667 | 11056
30-34 28461 | 32943 | 61404 | 3217 | 5212 | 8429
35-39 22550 | 28783 | 51333 | 1793 | 3499 | 5292
40-44 16186 | 23694 | 39880 613 | 1770 | 2383
45 - 49 10961 | 19846 | 30807 120 561 681
Total 181068 | 269928 | 450996 | 15336 | 29747 | 45083

4.2.1) Calculate the Crude Birth Rate (CBR) for the total population of Namibia. Use the

midyear population, P =1 830 330
Calculate the General Fertility Rate (GFR)
Calculate the age-specific fertility (ASFR) rates for each age cohort

Calculate the Total Fertility Rate (TFR) for the total population of Namibia
Calculate the Child Women Ratio (CWR) for the total population of Namibia. Use
the midyear population, P = 1 830 330 with child (0 — 4) years population of 98 460.

4.3 Briefly define a life table, and discuss the importance of a life table

4.2.2)
4.2.3)
4.2.4)
4.2.5)

3]
3]
[7]
[4]

3]
(2]
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STANDARD NORMAL DISTRIBUTION: Table Values Represent AREA to the LEFT of the Z score.

Z .00 01 .02 .03 .04 .05 .06 .07 .08 .09
-3.9 | .00005 .00005 .00004  .00004 .00004 .00004 .00004 .00004  .00003 .00003
-3.8 | .00007 .00007 .00007 .00006  .00006 .00006 .00006 .00005 .00005 .00005
-3.7 | .00011 .00010 .00010 .00010  .00009 .00009 .00008 .00008 .00008 .00008
-3.6 | .00016 .00015 .00015 .00014  .00014 .00013 .00013 .00012  .00012 .00011
-3.5 | .00023 .00022 .00022 .00021 .00020 .00019 .00019 .00018 .00017 .00017
-3.4 | .00034 .00032 .00031 .00030  .00029 .00028 .00027 .00026  .00025 .00024
-3.3 | .00048 .00047 .00045 .00043 .00042 .00040 .00039 .00038 .00036 .00035
-3.2 | .00069 .00066  .00064  .00062 .00060 .00058 .00056 .00054  .00052 .00050
-3.1 | .00097 .00094 .00090 .00087  .00084 .00082 .00079 .00076  .00074  .00071
-3.0 | .00135 .00131 .00126 .00122 .00118 .00114 .00111 .00107 .00104 .00100
-2.9 | .00187 .00181 .00175 .00169 .00164 .00159 .00154 .00149 .00144 .00139
-2.8 | .00256 .00248 .00240  .00233 .00226 .00219 .00212 .00205 .00199 .00193
-2.7 | .00347 .00336 .00326 .00317 .00307 .00298 .00289 .00280 .00272 .00264
-2.6 | .00466 .00453 .00440 .00427 .00415 .00402 .00391 .00379 .00368 .00357
-2.5 | .00621 .00604 .00587 .00570 .00554 .00539 .00523 .00508 .00494 .00480
-2.4 | .00820 .00798 .00776 .00755 .00734 .00714 .00695 .00676 .00657 .00639
-2.3 | .01072 01044 .01017 00990  .00964 .00939 .00914 .00889 .00866 .00842
-2.2 | .01390 .01355 .01321 .01287 .01255 .01222 .01191 01160  .01130 .01101
-2.1 | .01786 .01743 .01700 .01659 01618 .01578 .01539 .01500 .01463 .01426
-2.0 | .02275 .02222 .02169 .02118 .02068 .02018 .01970 .01923 .01876 .01831
-1.9 | .02872 .02807 .02743 .02680 .02619 .02559 .02500 .02442 .02385 .02330
-1.8 | .03593 .03515 .03438 .03362 .03288 .03216 .03144 .03074 .03005 .02938
-1.7 | .04457 .04363 .04272 .04182 .04093 .04006 .03920 .03836 .03754 .03673
-1.6 | .05480 .05370 .05262 .05155 .05050 .04947 .04846 .04746 .04648 04551
-1.5 | .06681 .06552 .06426  .06301 .06178 .06057 .05938 .05821 .05705 .05592
-1.4 | .08076 07927 .07780 .07636 .07493 .07353 07215 .07078 .06944 .06811
-1.3 | .09680 .09510 .09342 .09176 .09012 .08851 .08691 .08534 .08379 .08226
-1.2 | .11507 11314 11123 .10935 .10749 .10565 .10383 .10204 .10027 .09853
-1.1 | .13567 13350 3136 12924 12714 12507 12302 12100 .11900 11702
-1.0 [ .15866 15625 .15386 15151 14917 .14686 .14457 14231 .14007 .13786
-0.9 | .18406 18141 17879 17619 17361 17106 .16853 16602 .16354 16109
-0.8 | 21186 .20897 20611 .20327 .20045 .19766 .19489 19215 .18943 .18673
-0.7 | .24196 .23885 .23576 .23270 .22965 .22663 22363 .22065 21770 21476
-0.6 | .27425 .27093 .26763 .26435 .26109 25785 .25463 25143 .24825 24510
-0.5 | .30854 .30503 30153 29806 .29460 29116 28774 .28434 .28096 27760
-0.4 | .34458 .34090 33724 33360 .32997 .32636 32276 31918 31561 31207
-0.3 | .38209 37828 37448 .37070 .36693 36317 .35942 35569 35197 34827
-0.2 | 42074 41683 41294 40905 40517 40129 39743 39358 .38974 38591
-0.1 | .46017 45620 45224 44828 44433 44038 43644 43251 42858 42465
-0.0 [ .50000 49601 49202 48803 48405 48006 47608 47210 46812 46414




STANDARD NORMAL DISTRIBUTION: Table Values Represent AREA to the LEFT of the Z score.

Z .00 .01 .02 .03 .04 .05 .06 .07 .08 .09
0.0 [ .50000  .50399  .50798  .51197  .51595 51994 52392 52790 53188  .53586
0.1 [ .53983 54380 54776 55172 55567 55962 56356 56749 57142 57535
0.2 | .57926 58317 58706  .59095 .59483 .59871 .60257 .60642  .61026  .61409
03 | .61791 .62172 62552 .62930  .63307  .63683 .64058 .64431 .64803 65173
0.4 | .65542 65910 66276 .66640  .67003 .67364 67724 68082  .68439 .68793
0.5 | .69146 .69497 .69847 70194 70540  .70884 = .71226 71566 71904  .72240
0.6 | .72575 72907 73237  .713565 73891 74215 74537 74857 5175 75490
0.7 | .75804  .76115 76424 76730 77035 77337 77637 77935 78230  .78524
0.8 | .78814  .79103 79389 79673 79955 .80234 80511 .80785 81057  .81327
0.9 | 81594  .81859  .82121 .82381 .82639 82894 83147  .83398  .83646  .83891
1.0 | .84134 .84375 84614  .84849 .85083 85314 85543 85769  .85993 .86214
1.1 | .86433 .86650  .86864  .87076  .87286  .87493 .87698 87900  .88100  .88298
1.2 | .88493 .88686 .88877  .89065 .89251 .89435 .89617 89796 89973 .90147
1.3 | .90320 90490 90658  .90824  .90988 91149 91309 91466 91621 91774
1.4 | 91924 .92073 92220  .92364  .92507 .92647 .92785 92922 93056 93189
1.5 | .93319 .934438 93574 93699 .93822 93943 94062 94179 .94295 .94408
1.6 | .94520 94630 94738  .94845 94950 95053 95154 95254 95352  .95449
1.7 | .95543 .95637 .95728 95818 .95907 95994 96080 96164  .96246  .96327
1.8 | .96407 .96485 96562 96638 96712 96784 96856  .96926  .96995 .97062
1.9 | 97128 97193 97257 97320 97381 97441 97500 97558 97615 .97670
2.0 | 97725 97778 .97831 .97882 97932 97982 98030  .98077 98124 98169
2.1 | 98214 98257  .98300  .98341 .98382 98422 98461 98500  .98537 98574
2.2 | .98610 .98645 98679 98713 .98745 98778 98809 98840  .98870  .98899
2.3 | .98928 98956 98983 99010  .99036  .99061 99086 99111 99134 99158
24 | 99180 .99202 99224 99245 99266 99286  .99305 99324 99343 .99361
2.5 | 99379 99396 99413 99430 99446  .99461 .99477 99492 99506  .99520
2.6 | 99534 .99547 99560 99573 .99585 .99598 .99609 99621 99632 99643
2.7 | .99653 99664 99674  .99683 .99693 99702 99711 99720 99728 .99736
2.8 | 99744 99752 99760  .99767 99774 99781 .99788 99795 .99801 .99807
2.9 | 99813 99819 99825 .99831 99836 99841 99846 .99851 99856 .99861
3.0 | .99865 99869  .99874 99878  .99882 99886  .99889  .99893 99896 .99900
3.1 | .99903 99906  .99910 99913 99916 99918 99921 99924 99926  .99929
3.2 | 99931 99934 99936  .99938 .99940 99942 99944 99946  .99948  .99950
33 | 99952 .99953 99955 99957 .99958 99960 99961 99962 .99964  .99965
3.4 | .99966 99968 99969 99970  .99971 .99972 .99973 99974 99975 .99976
3.5 | 99977 .99978 .99978 99979 99980  .99981 .99981 .99982 .99983 .99983
3.6 | .99984 .99985 .99985 99986  .99986  .99987 .99987 .99988 .99988 .99989
3.7 | 99989 99990  .99990  .99990  .99991 99991 99992 99992 99992  .99992
3.8 | .99993 .99993 .99993 99994 99994 99994 99994 99995 .99995 .99995
3.9 | .99995 .99995 99996 99996 99996  .99996  .99996  .99996 99997  .99997




t Table

cum. prob L) tzs t g0 tgs t .50 tgs t 975 t .o t 995 t 999 t 9995

one-tail 0.50 0.25 0.20 0.156 0.10 0.05 0.025 0.d1 0.005 0.001 0.0005

two-tails 1.00 0.50 0.40 0.30 0.20 0.10 0.05 0.02 0.01 0.002 0.001
df

1 0.000 1.000 1.376 1963 3.078 6.314 12.71 31.82 6366 31831 636.62
0.000 0.816 1.061 1.386 1886  2.920 4.303 6965 9925 22.327 31.599
0.000 0.765 0.978 1.250 1638 2353  3.182  4.541 5841 10.215 12.924
0.000 0.741 0.941 1.190 1533 2132 2776 3747 4604 7.173  8.610
0.000 0.727 0.920 1.156 1476  2.015  2.571 3.365 4.032 5893  6.869
0.000 0.718 0.906 1.134 1.440 1943 2447 3143 3707 5208 @ 5959
0.000 0.711 0.896 1.119 1.415 1895 2365 2998 3499 4785 5408
0.000 0.706  0.889 1.108 1.397 1.860  2.306  2.896 3.355  4.501 5.041
0.000 0.703  0.883 1.100 1.383 1.833 2262  2.821 3250 4297 = 4.781
10| 0.000 0.700  0.879 1.093 1.372 1812 2228 2764 3169 4144 4587
14 0.000 0.697 0.876 1.088 1.363 1796  2.201 2.718 3.106  4.025  4.437
12|  0.000 0.695  0.873 1.083 1.356 1782 2179  2.681 3.055 3.930  4.318
13| 0.000 0.694  0.870 1.079 1.350 1.771 2160 2650 3.012  3.852  4.221
14|  0.000 0.692 0.868 1.076 1.345 1.761 2145 2624 2977 3787  4.140
15| 0.000 0.691 0.866 1.074 1.341 1758 2131 2.602 2.947 3733  4.073
16| 0.000  0.690  0.865 1.071 1.337 1746 2120 = 2583  2.921 3686  4.015
17|  0.000 0.689  0.863 1.069  1.333 1740 2110 2567  2.898 3646  3.965
18|  0.000 0.688 0.862 1.067 1.330 1.734  2.101 2.552 2.878 3610  3.922
19|  0.000 0.688  0.861 1.066 1.328 1729  2.093 2539 2861 3,579  3.883
20|  0.000 0.687 0.860 1.064 1.325 1725~ 2.086 2528 2845 ' 3552 = 3.850
21 0.000 0.686  0.859 1.063 1.323 1.721 2.080 2518  2.831 3527  3.819
22|  0.000 0.686 0.858 1.061 1.321 1717  2.074 2508 2819 3505  3.792
23|  0.000 0.685 0.858 1.060 1.319 1714  2.069 2500 2.807 3.485  3.768
24|  0.000 0.685  0.857 1.059 1.318 1.711 2.064 2492 2797 3467  3.745
25| 0.000 0.684  0.856 1.058 1.316 1708 2.060 2485 2787  3.450 3.725
26 0.000 0.684 0.856 1.058 1.315 1.706 2.056 2.479 2.779 3.435 3,707
27|  0.000  0.684  0.855 1.057 1.314 1703 2.052 2473 2771 3.421 3.690
28/ 0.000 0.683  0:.855 1.056 1.313 1.701 2.048  2.467 2763 3408  3.674
29/  0.000  0.683 0.854 1.055 1.311 1699  2.045 2462 2756  3.396  3.659
30/ 0000 0683  0.854 1.055 1.310 1697  2.042 2457 2750  3.385 3646
40| 0.000  0.681 0.851 1.050 1.303 1684  2.021 2423 2704 3307  3.551
60| 0000 0679  0.848 1.045 1.296 1.671 2.000 2390 2660 3232  3.460
80|  0.000 0.678  0.846 1.043 1.292 1.664 1.990 2374 2639 3195  3.416
100/  0.000 0.677 0.845 1.042 1.290 1.660 1984 2364 2626 3174  3.390
1000|  0.000 0.675  0.842 1.037 1.282 1.646 1.962  2.330  2.581 3.098  3.300

V4 0.000 0.674 0.842 1.036 1.282 1.645 1.960 2.326 2.576 3.090 3.291
0% 50% 60% 70% 80% 90% 95% 98% 99% 99.8% 99.9%
Confidence Level
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